There has been considerable interest in the coordination chemistry of metal carboxylates with a lantern-like structure, because they are unique and useful building blocks for metalassembled complexes, having a metal-metal bond between the two metal atoms. 1,2 Previously, we reported that rhodium(II) pivalate and rhodium(II) benzoate form one-dimensional chain compounds with some linking ligands, L, such as pyrazine, [Rh2(O2CC(CH3)3)4L]n 3,4 and [Rh2(O2CC6H5)4L]n. 5 During the course of this activity, we found that blue-green crystals formed in the filtrate solution of rhodium(II) pivalate, which we prepared as a parent complex to make such chain compounds. In this study, we determined the crystal structure of these crystals at 293 K, which is an unprecedented example of pivalicacid adduct of rhodium(II) pivalate, as shown in Fig. 1 . Rhodium(II) acetate was prepared by a method described in the literature. 6 Rhodium(II) pivalate was prepared as follows, according to a method previously reported. 7 A mixture of rhodium(II) acetate (0.500 g, 1.13 mmol) and pivalic acid (0.795 g, 7.78 mmol) was heated at 130˚C with stirring for 5 h.
The title compound, a dinuclear rhodium(II) complex with pivalic acid (Hpiv), [Rh2(piv)4(Hpiv)2], was isolated, and the crystal structure was determined by the single-crystal X-ray diffraction method at 293 K. It crystallizes in the monoclinic space group P21/c with a = 9.465(2)Å, b = 18.222(5)Å, c = 11.743(3)Å, b = 99.450(5)˚, V = 1998.0(9)Å 3 , Dx = 1.354 g/ cm 3 , and Z = 2. The R1 [I > 2s(I)] and wR2 (all data) values are 0.0420 and 0.1095, respectively, for all 4413 independent reflections. The molecule is a tetrakis(m-pivalato)-bridged dinuclear rhodium(II) complex with a Rh-Rh distance of 2.3858(7)Å, having an elongated square-pyramidal coordination geometry with the O4 basal atoms from the four bridging piv -ligands and the apical O atom from the Hpiv ligand. Mo-Ka radiation. Crystal data and details concerning data collection are given in Table 1 . The structure was solved by direct methods and refined by full-matrix least-squares methods. The hydrogen atoms were inserted at their calculated positions and fixed there. One of the t-butyl groups of the pivalate ions is disordered over two sets of positions, and were refined with a common set of anisotropic thermal parameters. All of the calculations were carried out on a Pentium IV Windows 2000 computer utilizing the SHELXTL software package.
The molecular structure drawn by ORTEP is shown in Fig. 2 . Selected bond distances and angles are given in Table 2 . The crystal structure consists of neutral centrosymmetric dinuclear entities. Two rhodium atoms are bridged by four pivalate ions in a syn-syn fashion to form a lantern-like dinuclear core. The asymmetric unit contains one-half of the dinuclear unit with a crystallographic inversion center at the midpoint of the Rh-Rh¢ bond. The Rh-Rh¢ distance is 2.3858(7)Å, which is in the range of 2.35 -2.45 Å, found in the majority of dinuclear rhodium(II) carboxylates. 1, [3] [4] [5] 7 The coordination geometry around the rhodium atom is an elongated square pyramid. The apical position is occupied by pivalic acid. The basal plane, defined by O1-O2-O3-O4, deviates from a strict planar configuration within ±0.003 Å, and the Rh atom is 0.065 Å above the mean plane towards the oxygen atom O6 of the pivalic acid. The basal bond distances of the Rh and basal O atoms are in the range of 2.031(3) -2.048(3)Å, which are comparable to those found in rhodium(II) acetate and rhodium(II) pivalate and their chain compounds. 1, [3] [4] [5] 7 The apical Rh-O6 distance is 2.330(2)Å, which is also in the usual range as apical bonding for the rhodium (II) carboxylate adducts. 1,3-5,7 The free oxygen atom of the apical pivalic-acid is hydrogen-bonded to the adjacent oxygen atom of the bridging pivalato with 2.758(4)Å of O5·O1 (O5-H 0.984 Å, H·O1 1.755 Å, O5-H-O1 177.14˚). This structural feature, having a coordinating carboxylic acid in addition to deprotonated carboxylato-bridges, is the first example to our knowledge, except for a similar copper(II) pivalate, [Cu2(piv)4(Hpiv)2]. 8 Cotton et al. reported that the green solid as the main species in the preparation is the aqua adduct of rhodium(II) benzoate, [Rh2(piv)4(H2O)2]. 7 The axial coordination of the pivalic acid in the present complex might have occurred during the crystallization process in the presence of unreacted pivalic acid in the filtrate. In the crystal, each molecule is well-separated, giving a good example of dinuclear metal complexes (Fig. 3) . Table 2 Selected bond distances (Å) and angles (˚) Symmetry code prime refers to the equivalent position (1-x, -y, 1-z). Fig. 2 ORTEP view of the title compound. Hydrogen atoms are omitted for clarity. The thermal ellipsoids are shown at the 50% probability level. The t-butyl carbon atoms (C3, C4, and C5) of the pivalate ion are disordered with a site occupancy ratio of 0.627 and 0.373 (B). Fig. 3 Packing diagram of the title compound viewed along the a axis.
